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/ 

Teats  of  Interlock  Between  Salvo  Latch 
and  Gun  Captain's  Ready  Srlteh 
for  8-lnch  Breech  Mechanism  Mark  9 and  Mods 


P^RT  A 
SYNOPSIS 


An  Interlock  between  the  salvo  latch  and  the  gun  captain1  s ready 
switch  was  d.slgned  6y  the  Bureau  of  Ordnance  and  theNaval  Gun 
Factory  in  an  effort  to  iaprove  the  operating  safety  of  tho  current 
rotating  plug , carrier  type  breech  mechanisms,  particularly  tae 
8-inch  Mark  9* 

Several  variations  of  tho  components  of  tho  interlock  were  sent  to 
the  Naval  Proving  Ground  for  tests  to  determine  the  relative 
desirability  of  those  units*  The  interlock  was  installed  on  a 
station  8-inch  breech  mechanism  and  was  subjected  to  firing  and 
non-firing  tests* 

On  the  basis  of  the  tests  conducted  it  is  recommended  that  an 
interlock  be  adopted  embodying  the  following  features: 

(1)  A circuit  basically  like  Model  I (Figure  2,  Appendix  (B)) 
but  with  a modification  which  will  keep  the  “breech  closed-light 
on  aftor  the  ready  switch  is  shifted  to  "ready"  and  until  the 
breech  is  open,  (The  manner  in  which  this  is  handled  in  circuit 
Model  II  is  considered  satisfactory)* 

(2)  A panel  of  indicating  lights  including  the  following: 

"Gun  Captain  Ready" , "Breech  Latched”,  "Bore  Clear",  and  "Gun 
Recoiled" , to  bo  mounted  where  the  gun  crew  can  readily  see  them* 

(3)  A modified  buffer  of  the  type  tested  but  with  the  gland 
(8k.  400271-2)  made  of  bearing  bronsc  instead  of  steel.  It  is 
recommended  that  hydraulic  fluid  (5>1-F-21)  be  used  in  this  buffer* 

(4)  A single  breech  operating  lover  latch  of  the  standard 
design  except  modifiod  witn  the  switch  actuator.  Sk.  400262-2. 

(See  Figures  12  and  13  of  Appendix  (C)  for  an  illustration  of  tho 
combination  of  buffer  and  latch  described). 
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Tests  of  Interlock  Between  Salvo  Latch 
and  Gun  Captain's  Ready  Switch 
for  8-inch  Breech  Mechanism  Mark  9 and  Mods 


PART  B 

IMCRQPVCXIQB 


1.  AUTHORITY  * 

The  tests  reportod  herein  were  conducted  under  authority 
delegated  by  reference  (a). 

2.  REFERENCE: 

a.  BUORD  Conf  ltr  Re5c-RHK:hsr  NP9  Ser  No.  46358 
of  17  Oct  1952 

3.  BACKGROUND: 

The  mechanisms,  the  tests  of  which  are  reported  herein,  were 
developed  in  an  effort  to  Improve  the  safoty  of  operation  of 
current  brooch  mechanisms  of  the  rotating  plug,  carrier  type, 
particularly  the  8-inch  Hark  9*  This  effort  was  prompted  by  the 
recent  turret  casualty  of  the  USS  ST.  PAUL  (CA-73'« 

4.  OBJECT  OF  TEST: 


The  object  of  the  tests  conducted  was  to  determine  the  relative 
desirability  of  several  variations  to  an  interlock  betwoon  the 
salvo  latch  and  the  gun  captain's  ready  switch. 


5.  PERIOD  OF  TEST: 

a.  Date  Project  Lotter 

b.  Date  Material  Received 

c.  Date  Commenced  Test 

d.  Date  Test  Completed 


17  October  1952 
20  October  1952 
3 November  1952 
30  January  1953 
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6.  REPRESENTATIVES  PRESENT* 


All  of  tho  following  representatives  wore  present  on  14  Novem- 
ber 1952  to  witness  a firing  demonstration  of  the  subject  interlock 
mechanism.  Some  of  theso  persons  wero  present  at  other  times 
throughout  the  poriod  of  tho  tost: 


J.  B.  Colwell,  Captain,  USN  Buro&u  of  Ordnance 
C.  A.  Dancy,  Commander  Bureau  of  Ordnance 
A.  J.  Stanton  Bureau  of  Ordnance 


J.  C.  Phillips 
J.  E.  Graves 
R.  M.  Wills 
R.  Buttorworth 
E.  C.  McClocry 
G.  W.  Rauon 


Bureau  of  Ordnance 
Bureau  of  Ordnance 
Naval  Gun  Factory 
Naval  Gun  Factory 
Naval  Gun  Factory 
Naval  Gun  Factory 


Rex-b 

Ro5 

Re5-2 

Re5c-2 

Ro5c-5 

Design  Section 
Design  Section 
Design  Section 
Design  Section 


mis 


DETAILS  OF  TEST 


7.  DESCRIPTION  OF  ITEM  UNDER  TEST* 

a.  The  subject  interlock  mechanism  utilized  the  following 
elements: 


(1)  The  gun  captain's  ready  switch.  This  switch  was 
modified  by  the  addition  of  a flat  coil  spring  and  a solenoid 
latch.  The  coil  spring  was  installed  in  such  a manner  as  to  exert 
a force  to  return,  or  hold  the  switch  to  the  '’safe*'  position.  The 
latch  functioned  to  hold  the  ready  switch  in  the  "ready”  position 
until  retracted  by  the  energized  solenoid,  and  also  acted  as  a lock 
to  prevent  the  ready  switch  being  moved  to  "ready"  until  the  sole- 
noid was  energized. 

(2)  A switch,  which  was  mounted  on  the  after  end  of  the 
counterrecoil  cylinder  immediately  above  the  breech  operating  lever 
latch.  This  switch  is  actuated  by  the  breech  operating  lever  latch. 
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and  Gun  Captain's  Ready  Switch 
for  8-inch  Breech  Mechanism  Mark  9 and  Mods 


(3)  The  operating  lever  latch,  which  was  modified  by  the 
addition  of  a switch  actuator. 


(4)  Indicating  lights  to  Indicate  the  following  conditions: 


Gun  recoiled 
Bore  clear 
Breech  closed 
Gun  captain  ready 
Pointer  ready 

(5)  A manually  operated  ’’bore  clear”  switch* 

(6)  A manually  operated  ’’pointer  ready”  switch. 

(7)  Two  (2)  magnetic  relays  and  appiopnato  electrical 
circuits. 

b.  Modification  of  the  original  design  resulted  in  the 
following  additional  elements: 

(1)  A modified  breech  operating  lever  buffer.  The  modifi 
cation  entailed  lengthening  the  buffer  plunger.  See  Bureau  of 
Ordnance  Sketch  400271,  reproduced  as  Figure  1 of  Appends  UJ. 


(2)  A modified  breech  operating  lever  latch.  This  latch 
was  modified  by  the  addition  of  a second  latch  position  approxi- 
mately 2.5  inches  behind  the  first. 


c.  The  Naval  Gun  Factory  prepared  two  (2)  bread-board  models 
of  the  interlock.  The  first,  hereinafter  referred  to  as  Model  I, 
utilized  the  modified  gun  captain's  ready  switch  described  in 
naraeraoh  7 a.  (1)  above.  The  schematic  circuit  drawing  ox  r.iodel  I 
is  reproduced  as  Figure  2 of  Appendix  (B),  The  device  is  picture 
in  Figures  4 and  5 of  Appendix  (C).  In  Figure  4 the  ready  sydteh 
is  shown  latched  in  the  “safe”  position;  in  Figure  5 it  is  snmm 

latched  in  the  "ready"  position.  The  aec0^b^^-b°^ 
the  interlock,  hereinafter  referred  to  as  Model  II,  substituted  a 
rotary  magnetic  relay  and  push  button  switch  for  the  gun  ^Pjain  s 
ready  STdtch  of  Model  I,  and  in  addition^ had  f _c°ns^dera  ^y^ 
circuit.  The  schematic  drawing  xor  wouux  u 

Figure  1 of  Appendix  (B)  and  a picture  of  the  device  is  included  as 
Figure  6 of  Appendix  (C). 


CONFIDENTIAL 
SECURITY  INFORMATION 


5 


CONFIDENTIAL 


1 


♦ 

I 


I 

I 

I 

| 


t 


WPG  REPORT  NO.  1099 


Tests  of  Interlock  Between  Salvo  Latch 
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d.  Operation  of  the  Interlock. 

The  operation  of  the  Interlock  is  best  described  by  the 
tables  below  which  indicate  the  positions  of  tho  roady  switch  and 
oporatlon  of  the  indicating  lights  corresponding  to  the  various 
steps  In  the  soquence  of  firing  the  gun. 


Modal  i 


Lights  On 

Brae  oh  bore  Gun  6a  p tain  Reedy  Switch 

Cloeed  Clear  Ready  Re poll  Safe  Ready 


Cun  has  fired 
Gun  oapteln  opens  breeoh 
Gun  oaptaln  closes  "bore 
olear"  switoh 
Gun  is  loaded  4 
Gun  oaptaln  doses  breeoh 
Gun  oaptaln  oloees  "ready" 
switch 

Gun  fires  and  reooils 
Gun  returns  to  battery 


X 


X 

X 

X X 

X 

X 

X 


X 

X 


X 

X 


X 

X 

X 

X 

X 

X 

X 

X 


Model  II 


Gun  has  fired  X 

Gun  oaptaln  opens  breeoh 
Gun  captain  doses  "bore 

olear"  switoh  X 

Gun  Is  loaded  X 

Gun  oaptaln  closes  breeoh  X 

Gun  oaptaln  oloees  "ready" 

switoh  X 

Gun  fires  and  reooil 
Gun  returns  to  battery  X 


X 


X 

X 


X 

X 


X 

X 

X 

X 

X 

X 

X 

X 


8.  DESCRIPTION  OF  TEST  EQUIPMENT: 


a. 

Gun: 

8"/5; 

) Caliber  Mark  15  Mod  0 Serial 

Ho.  f 

>38. 

b. 

Breech  Mechanism: 

Mark 

9 Mod  8. 

c. 

Yoke: 

Mark 

10. 

d. 

Slide: 

Mark 

19. 

6 • 

Firing  Lock: 

Mark 

14  Mod  5. 
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and  Gun  Captain* a Ready  Switch 
for  8- inch  Breech  Mechanism  Mark  9 and  Mods 


9*  PROCEDURE* 

a.  The  components  of  the  interlock  were  delivered  to  the  Naval 
Proving  Ground  by  representatives  of  the  Naval  Gun  Factory  and  the 
Bureau  of  Ordnance  who  assisted  Naval  Proving  Ground  personnel  in 
their  installation  on  a station  8-inch  gun.  The  interlock,  as  first 
installed,  consisted  of  the  electrical  elements  of  Model  I (see 
Figures  4 and  5 of  Appendix  (C)),  a standard  length  single  breech 
operating  lever  latch,  and  a standard  operating  lever  buffer  (see 
Figures  8 and  9 of  Appendix  (C)).  This  combination  was  operated 
during  routine  firing  from  the  gun  and  was  further  tested  in  non- 
firing operation. 

b.  At  a later  date,  representatives  of  the  Naval  Gun  Factory 
delivered  the  additional  comoonents  which  have  been  previously 
described.  These  units,  the  double  operating  lever  latch,  the 
modified  operating  lever  buffer,  and  the  Model  II  electrical  device 
were  assembled  and  tested  in  various  combinations  (see  Figures  10 
to  15  of  Appendix  (C)). 

c.  On  14  November  1952  the  interlock  was  demonstrated  in 
operation  during  a routine  firing  program  to  the  representatives 
of  the  Bureau  of  Ordnance  and  the  Naval  Gun  Factory  listed  in 
section  6 above. 


10.  RESULTS  AND  DISCUSSION* 

a.  The  following  comments  on  the  interlock  were  made  by  the 
various  representatives  prosont  on  14  Novombcr  1952  during  tho  firing 
demonstrations 


(1)  The  indicating  lights  should  be  arranged  on  the  display 
panel  in  the  order  in  which  the  events  which  they  indicate  occur. 
Thus,  from  left  to  right  ey  should  a in  order  as  follows: 

"Pointer  Ready",  "Gun  Captain  Ready",  "Breeoh  Closed",  "Bore  Clear", 
and  "Recoiled". 

(2)  The  indicating  light  1 ’ed  "Breech  Closed"  should  be 
renamed  "Breech  Latched"  in  order  U liminate  any  misinterpretation. 

« .i  ...vi  ••  i>U  « Uma/nmU  m ai i 1 4 Sa  viAoei  fifl  A 1 A«od  «H*Virtii*  *h« 

OUUCUi  Vttui)  W1AO  Ul  v.  wuau  mw  4 w •• 

operating  lever  being  latched. 
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(3)  In  the  Model  I circuit,  the  "breech  closed"  indicating 
light  foes  out  rhen  the  gun  captain's  ready  switch  is  put  to  the 
"ready"  position,  coming  on  again  when  the  kut*  has  fired  and  com- 
pleted countorrocoil.  This  condition  is  considered  to  be  unsatis- 
factory. It  would  be  desirable  that  the  "breech  closed"  ("breech 
latched")  light  remain  lighted  continually  when  the  breech  is  closed. 
This  condition  was  corrected  to  some  dogroe  in  the  Todel  II  circuit. 
The  light  remains  lighted  when  tho  ready  switch  is  positioned  at 
"ready"  but  it  goes  out  during  recoil  and  counterrecoil.  The  fact 
that  it  is  out  during  recoil  and  count or roc oil  is  not  considorod  to 
be  objectionable. 

(4)  The  modified  gun  captain* s ready  switch,  as  modified 
by  the  Naval  Gun  Factory,  was  not  considered  to  be  satisfactory  for 
the  following  reasons: 

(a)  It  is  likely  that  the  use  of  such  a heavy  flat 
coil  spring  to  return  the  switch  to  the  "safe"  position  would 
result  in  short  switch  life. 

(b)  The  solenoid  operated  latch  did  not  have  sufficient 
bearing  area  on  the  switch  handle. 

It  is  understood  from  representatives  of  the  Naval  Gun 
Factory  that  the  modified  switch  furnished  by  the  Gun  Factory  for 
test  is  not  the  type  which  will  be  furnished  for  fleet  turrets.  The 
gun  captain* s ready  switch  is  a responsibility  of  the  Bureau  of 
Ships,  and  it  is  further  understood  that  the  Bureau  has  undertaken 
the  design  of  a new  switch  for  this  application. 

b.  Further  comments  relative  to  the  interlock,  which  came  about 
as  a result  of  tests  of  the  device  and  its  various  modifications, 
are  listed  below: 

(1)  The  standard  breech  operating  lever  buffer  has  a 
Garlock  type  packing  and  conventional  packing  gland.  It  is  designed 
to  use  a glycerine-water  fluid.  Experience  has  shown  that  it  is 
difficult  to  maintain  this  buffer  in  good  operating  condition.  The 
modified  buffer  with  the  lengthened  plunger  which  was  manufactured 

Vw  fh.  Wane  1 ftun  If.Afrtrv  ( aoa  W miffl  1 rtf  AnnfltuUt  (A^  Wflfl  COn— 

3 true ted  using  "0"-ring  packing,  and  can  be  filled  with  either 
glycerine- water  or  hydraulic  fluid  (51-F-21).  The  use  of  "0"-ring 
packing  and  hydraulic  fluid  is  considered  an  improvement  over  the 
old  style  packing  and  trie  glycerine-water  solution. 
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(2)  Daring  tests  of  the  modified  buffer  the  buffer  plunger 
(Sk.  400271-3)  stuck  in  the  gland  (Sk.  400271-2)  andwould  not 

KK"25‘?S»Sra 

buffer  performed  satisfactorily* 

(,s  Preliminary  tests  of  a Mark  9 Mod  8 breech  mechanism 

buffer*  which  employs  an  elongated  plunger  and  a plunger  * 

having*  suff lclont^f orce  to  puih  the  operating  lever  beyond  the  2.3. 

}**  da?l»  tCiatcS)0  P^tr™?|1ciondictcdrtoScSuro  that  this 

2S&S*?5t8S  oould^  not^exert^suf ficiont  force  to  actually  open 

gsvsr  ArMisr 

cSw-to  ab~t  £ Of 

iTiras0^^ 

cause  the  breech  to  open* 

(4)  The  long  latch  with  the  second  latch  Position  at 
2 49  inches  from  the  first  (see  Figures  1*  10,  11, 
designed  to  prevent  inadvertent  opening  of  the  latch  is" 

fied  buffer*  Since  this  cannot  ^PPenanyway,  ^^^^^ard 
considered  to  be  unnecessary,  and  in  addition,  sonewnaroi  a 

^ ^ , , j a could  cones  J^i^b^i^th^wav  of  the  move- 

latcn  Dracitexi  wue *■«  it  . 

ments  of  the  plugman’s  head* 


CONFIDENTIAL 
SECURITY  INFORMATION 


9 


3 


CONFIDENTIAL 


Won  p 'no OPT  wn  ^ r\r\Q 
*»*  u vliA  nw  • 


Tests  of  Interlock  Between  Salvo  Latch 
and  Gun  Captain* s Ready  Svitch 
for  o-inch  Breech  Mechanism  Mark  9 and  Mods 


PART  D 


?f*he  tests  conducted  it  is  recommended  that  an 
interlock  be  adopted  embodying  the  following  features: 

hnfc  RL  = Jfsioally  like  Model  I (Fisure  3,  Appendix  (B)) 

but  with  a modification  which  will  keep  the  "breech  closed"  light 

??  !£°Lthe,£ady  switch  19  shlfted  to  "ready"  and  until  the  breech 
if  CThe  “anner  in  which  this  is  handled  in  circuit  Model  II 

is  considered  satisfactory)* 

(2)  A panel  of  indicating  lights  including  the  following: 

P^5fSJai?  RSady^  • "Breech  etched",  "Bore  Clear",  and  "Gun 
Recoiled",  to  be  mounted  where  the  gun  crew  can  readily  see  them. 

(Sk  52f£0r  ?f  type  tested  but  with  the  gland 

400271-2)  made  of  bearing  bronxe  instead  of  steel.  It  is 

recommended  that  hydraulic  fluid  (51-F-21)  be  used  in  the  buffer. 

(4)  A single  breech  operating  lever  latch  of  the  standard 
g2, except  modified  with  the  switch  actuator.  Sk.  400262-9. 

nifyss*^2,.8^  13  °£  Appendix  (C)  for  an  illustration  of  the 
combination  of  buffer  and  latch  described). 


mx  g 


**  Js  understood  from  the  Bureau  of  Ordnance  that  the  comoonents 
of  the  interlock  tested  at  the  Proving  Ground  will  be  collected  by 
representatives  of  the  Naval  Gun  Factory  for  subsequent  assembly  and 

held  fo?“he“  r^r^nfatlJa^  CrUlS8r*  The  C0mp°nent9  ara  beln« 
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The  tests  upon  which  this  report  is  based  were  conducted  bv; 
D.  c.  SLOAN,  Head  of  Research  Branch  y 

Main  Battery  Division 
Armament  Department 

This  report  was  prepared  byi 

D.  C.  SLOAN,  Head  of  Research  Branch 
Main  Battery  Division 
Armament  Department 

This  report  was  reviewed  by: 

W.  F.  VOSE,  Lieutenant  Commander,  USN 
Main  Battery  Officer 
Main  Battery  Division 
▼ o . Armament  Department 

L.  C.  KLINGAMAN,  Commander,  USN 
Armament  Officer 
_ department 

C.  C.  BRAMBLE,  Director  of  Research,  Ordnance  Group 


APPROVED:  J.  F.  BYRNE 
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h Salvo  Latch  - Ready  Switch  Interlock*  Flow  shoving  standard  breech  operating  lever 
r with  the  Modified  (double)  operating  lever  latch*  Lever  is  latehedt  switch  indicates 
h closed*  Figure  10  Appendix  (C)  / 
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